Cyclic GMP-mediated macromolecular extravasation from angiogenic microvessels in vivo.
Previously, we reported an abrupt reduction in chick chorioallantoic membrane (CAM) microvascular permeability to macromolecules between days 4.5 and 5.0 of the 21-day gestation. Further, exogenous activation of the cAMP pathway at day 4.5 served to restrict normal macromolecular extravasation. Here, we evaluated the influence of the cGMP pathway on macromolecular efflux at day 5.0. Zaprinast (10(-4) M), a selective inhibitor of the cGMP-specific phosphodiesterase (PDE V), acutely increased basal levels of FITC-dextran 40 extravasation. Further, the cGMP analogue, 8 br-cGMP (10(-4) and 10(-3) M) and the soluble guanylate cyclase activator, sodium nitroprusside (SNP, 10(-5) and 10(-4) M) increased tracer extravasation in a dose-dependent fashion. The cGMP-mediated increase was not associated with gap formation along the junctional clefts, however, vesiculo-vacuolar structures were characteristic of CAM endothelial ultrastructure. KT 5823 (10(-5) M), the highly selective protein kinase G (PKG) inhibitor, also served to increase basal tracer extravasation. The nonselective PDE inhibitor, IBMX (10(-4) M) had no effect alone, but reduced the permeability effects of both 8 br-cGMP and SNP. Rolipram (10(-4) M), a selective PDE IV inhibitor, on the other hand, potentiated the effect of 8 br-cGMP. These results serve to suggest that cAMP degradation, rather than PKG activation, is a principal component of the cGMP-mediated increase in CAM endothelial permeability in vivo.